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@ AntHraaxa cocnpo^ttion. 

@ TTia presant invention raiataa to an antifreeze oonr^posrtion eaaantiaily based on glycoi and containing 
an alkali mataJ molytxiata or ammonium molyfjdata and a «alt of a firet aliphatic acid which ia a dlacJd, 
which alao contains (a) a satt of an aikaftno^arth nr>atBj and <b) a aatt of e second aliphatic acid which la 
a sacond diacid wtiich diffare from the fuat or a eatumtad monoacid or a mbcture of tho aacond diadd 
and tha aaturatad monoadd and which composition U substantially froe from alllcata and nitrtto. The 
invantion Indudee alao an aqueous haat tran^r fluid obtained from the composition which can t>e used 
in cooling drcutta. 
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The pna^flnt ('nvenlion rdlatoe to an antffn6«Z6 composttton containing additlvae as well as to an aqu^us 
♦laat tranafar fluid obtained from the antifreeza compoaition. 

It is known to usa aqtiaous haat tranafef fJtuds in haat exchangara such aa. for example, cantjai heating 
circuita or cooJing drcuits of mtornal corT^busticn anginas, in ganarai, ttia heat tranafer fluid conrtaa into contact 
5 vHth divaraa n>ataia or alloya inning the various parts of thasa ctrcuita, such as. for axampJa. copper. t>raaa. 
ataaJ. cast iron, aluminium and tha tin and lead alloya forming the welds. Thus, corrosion problams become 
parttcutarly difftcdt and compJax. not only because of the need to protect each of the niatais or alloys individ- 
ually against corrosion but aiao because of galvanic phenomena which can appear between the various metals 

or alloys present 

10 in the case of some haat exchanger cffcuits, such as the coding drcuits of internai comtKisdon engines, 

in particuiarthosa operatjng in motor vehlcies, corrosion protection problems in particular involve aqueous heat 
transfer fluids obtained from antffraeze oompositions. These antifnaeze compositions generally comprise or- 
ganic compounds such as monoethyief»e giycoL In general, a small proportion of corrosion inhtbitor% is added 
to thaaa compoaitiona. The antifreaza compoaitiona thus obtained are mixed with water tn order to prepare 
IS the ready-to- use haat transfer fluid. The ratio of the amount of entifnaaze to the amount of water is detarmlned 
by the desired freezing point of the fluid. 

Aqueous fluids which contain e dicartoxylic acid and an aiicati metal molybdaCa and which can also usefully 
contain silicates are disdosed in US Patent 4 561 990. 

US Patent 4 567 026 adrassas the problams that the pnasenca of sHicates can promote the appearance 
30 of insoluble geis during storage of an aqueous fluid and that the anticorroslve properties of siiicatas. In par- 
.ticular with respect to alumlntum. decrease sharply oreven disappear complately during (he use of the aqueous 
fluid. US Patent 4 587 02B disdoses an antifreeze composition free from silicate. This compositJon contains a 
benzoic add aait, a dicarboxylic add salt and an allcall metal nttrate. l-iowever. this antifnsaze composition also 
gerwrafiy contains a nttrita and in particufar sodium nitrite. The use of a nibite in an aqueoua fluid is r>ot advis- 
35 able t>acausa. under oertain conditiona. a nitrite can be converted, by reaction with an amine, into a nltroaa- 
mine. which ia a cardnogenic compound hazardous to tHjman health. 

An anttfraaze composition substantialty free from ailicata and nitrite has now been found which neverthe- 
less has vary good properties. Surprisingly, the composition according to the invention has good antioorroscve 
propertied with respect to meta/s and in particular with nftspectto aluminium alloys and good anticorrosive prop- 
30 erties with respect to eoldsfs with a moderate and high lead content These good properiiea are maintained 
over an adequate period. Further owe, before being used the compositjon can be stored for a prolonged period 
of time without formation of significant anwints of insoluble gals. 

The prssent invention therefore relates to an antifreeze composition essentially based on glycol arvj con- 
taining an alicail metal molybdate or ammonium nvsiybdate and a salt of a first aliphatic acid which is a diacid. 
35 characterised in that it alao contains (a) a salt of an ailcaline-aarth metal and (b) a salt of a second aliphatic 
add which is a second diacid which differs from the first or a saturated monoadd or a mbctura of the second 
d{addlB?idl3f'the~saturaiedW6n^^^ 

Throughout the description and the examples a salt of a cartxjxylic add can be, for example, a aodlum, a 
potassium or an ammqnium aalt. 
4C Accoid^g to the present Invention, the antifreeze oompoaib'on must contain at least one allcall metal mo- 

lybdate or anunonium molytxJate, which In most cases is sodium n¥)iybdate hydrate or potaasium molyt>date 
hydrate. This mdybdate in general rapraaenta from 0.05 to 1 ^ % by weight of the antifreeze composition. 

The antifreeze composition also contains a f list aliphatic add, which generally Is a saturated diacid con- 
taining from 3 to 12 carixKi atoms. The saturated diacid used is gerwrally malonlc acid, sucdnic add. glutaric 
46 add, adipic add or pimelic acid and preferably sebacic acid or azalalc add. The first aiiphatic acid la generally 
used in an amount which represents, by weight, from 0.5 into 3 % of the composition. 

The antifreeze oomposltfon also contains an alkaline-earth metal salt used in an amount which can t>e. for 
example, from 0.01 to 0.5% by weight of the oompoaitfon. Thta aalt is In most cases nvignesium nitrate. 

The antifraezfl composition also ssaantiaily oontalr^ a second aiiphatic add which is either a second al^ 
60 phatlc diacid which differs from thef irat, or a satursted aliphatic monoadd. Very surprisingly, it has t>een found 
that the beat results, In particular with respect to the protedlon of aluminium, are obtained when the aliphatic 
add is a mixture of second dladd and saturated monoadd, that is to aay wtven the antifreeze composition con- 
tains three different aiiphatic adds. 

The aecond diacid ia used, for example, in an amount which represents, by weight, from 0.1 to 2 % of the 
ss composition. The second dladd can t»e a saturated diacid containing, for example, frixn 4 to 6 cart>on atoms, 
or an unsaturated diacid containing, for example, from 3 to 12 carbon atoms. However, K is preferred to use 
an unsaturated diadd comprising an ethylenic doutile tx»nd. This unsaturated diacid can have ttw followif>g 
formula R, HC - C Rs in which : 
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- R) repna&ants a hydrogen atom or an alkyi radtcaJ containing from 1 to 4 carbon atoms. 

- Rj repwsonts a radical of formula '{CHj-)„ COOH, with n an integer ranging from 0 to 5. 

- R3 f«pf9«ents a radical of fornwia -(CHa)« COOH, with m an integer ranging from 1 to 5. 
The unsatureUed diacid us^ is in most cases Itaconlc acid. 

5 The saturated monoacid is used in an amount which generally represents from 0.5 to 3 % by weight of the 

composition, it is generaiiy a monoacid containing from 5 to 10 carbon atoms, such as normal or Isohepi&notc 
add. 

According to t he invention it is essential to use in the composition at least two sate of two different aliphatic 
acids. When salts of non-aliphatic acids such as aron>atic acids are used, the antifreeze composition has poorer 
10 antioorroslve properties with respect to metaJs, in particular with respect to aJuntlnium and to aluminium alloys. 
Furthermore it has also a lower reserve alkalinity. 

According to the invention, the glycol can be, for example, nr>onoethy1ene glycol, monopropylene glycol, 
their higher homdogues ore monoethylene glycol ether or a monopropylene glycol ether. 

According to the Invention, the composition can contain other eddlth/es In addition to those mentioned 
15 above, in particular. It can contain inorganic bases, such as sodium hydroxkie or potassium hydroxide, intended 
to neutraltse the ackJs used, furthermore, it can contain additives intended to increase the reserve edkeJInity 
of an aqueous fluid, such as phosphates. However, the use of this additive is not obligatory because an aqu- 
eous fluid obtained frxxn a composition acconJing to the present inveniton whk:h is free from this additive al- 
ready has a lange reserve alkalinity. Thus, acoording to one variant of the invention, the compositkin can be 
20 substantially free from phosphate. 

The composition can also optk>naily contain certain specific corrosk^n Inhibitors, such as nitrates, or tiia- 
zoles and In partk:ular tolyltrtazoie. and benzyltriazole, as well as antifoam and antisettling addlttves. The coav 
position can also optionally contain additives such as amines or bomx or en aficalimetal t>orate such as sodium 
tetraborate. 

25 The composltkjn can opdonaily contain a sequestering agent for divalent ions such as calcium and nrwg- 

nesium. Preferably, the aequestsring agent used is 2-phosphonobutane-1,2,4-tricarbQxylic add. In fact, sur- 
prisingly, it has been found that this acid is particularly effective for preventing precipitation of calcium molyb- 
date, in particular when an aqueous fluid is prepared using hard water. This effect haa t)een found more par- 
ticularly wt>en the add Is used In an amount which napresents from 50 to 500 ppm the composition. When 

30 the amount of add is less than 50 ppm predpitatkjn of caldum nvalybdate may occur and when the amount 
of ackJ is greater than 500 ppm. cornoskin may be increased. The 2-phosphonobutane -1 ,2.4-t]icart>oxylic acid 
used can be for example a 50% aqueous solution as sold by Bayer (Germany) under the trade name Bayhibit 
A.M, 

The antifreeze composition can t>e mixed with water In order to form an aqueous heat transfisr flukj par- 
35 ticularly suitable for preventing the devekspment of corrosion of the noetaJs and alloys with which it ia in contact 
The aqueous heat transfer fluki generaiiy contains, by volume, from 35 to 65 % of water and from 65 to 15 % 

ofantffraezecompoartionTThe-aqueous-heatliansferfluidcan'advantagea^ 

cuUs orin cooling drouits such as cooling drouits of internal combustion engines. This aqueous heat transfer 
fluid is particularly useful because it reduces corrosion of parts of the cooling circuits comprising metals in 
40 particular such as aluminium. 

The present invention is llustrated by the exampiss which follow. 

Exatnples 1 to 6 

45 The various antifreeze compositions Indicated in Table 1 wsrs prepanad. In Examples 1 . 2 and 6, the conv 

positions were prepared according to the invention, w/hereas in Examples 3 to 5 the compositions wens com- 
parative compositions. 

In these various composltlone, Bayhibit AM was used as a sequestering agent for divelent Ions, sold by 
the company Bayer {Germany), 
so One or more aqueous fluids were prepansd for each antrfraeze composition and various determinetJons 

or various tests were carried out on these fluids, ^ — 

TabUe 2 stK>ws the pH determined by A5TM method 0 1287/85 In the case of an aqueous fluid containing, 
by volume, 33 % of antifreeze composition. Table 2 also shows the reserve alkalinity of an aqueous fluid de- 
termined in accordance with ASTM method D 1121^86. It was noted that In the Comparative Examples 3 end 
55 4 the reserve allcallntty was particuiarly low. 

Table 3 shows results obtained from the glassware corrosion test carried out in accordanoe with ASTM 
method D 1384/67. The change in weight, in mg, obtained with adder or aluminium alloy test pieces has been 
recorded. It was noted that the corrosion of tt\e aluminium alloy was lowest in the case of the compositions 
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prepared according to th« invention. This resuit was aiao otworved in the caae of the corrosion of solder, in 
Comparative Example 3. the corrwion of «oWer was particuiarty high. 

Table 4 shows the resuJta of the corrosion test carried out in accordance with ASTM method D 4340/89. 

It was noted that the rate of corrosion determined in Comparative Example 5 was particularly high. More- 
5 over, in Example 2. which uses a compoaition containing 3 different acids, it was found that the rate of corrosion 
was the iowesL 

A hot glassware corrosion tost in accordance with Brttiah Standard met hod S.S 51 1 7/19fl5 section 2,2 was 
carried out on the composition of Example 6. The loss In weight of the sofder test piece containing at least 95 
% by weight of lead was 1.5 mg, ¥4iich was a particularly low ioss-ln weight 

10 
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Antjfre«z« Co«nposition 


Compositions 


1 


2 


3 


4 


5 


6 




0.90 


0.90 


0.90 




0.90 


0.50 


MgCNOaheHjO 


0.30 


0.40 


0.30 


0.30 




0.25 


Nq NO3 










0.40 




Setwctc acid 


1.50 


1.00 


1.00 


1,50 


1.00 


2.00 


Itaconic add 


0.70 


1,00 




0.70 


1.00 


0.60 


Isoheptanoic add 




1,00 






1,00 


2.00 


Succinic add 














Benzoic add 






1.70 








Bayhtbit AM 


0.01 


0.01 


0.01 


0.01 


0.01 


0.02 


NaOH 


1.16 


1,37 


1.00 


1.08 


1,38 


1.83 


Toiyitriazole 


0.10 


0.10 


0.10 


0.10 


0.10 


0.15 


Water 


1.50 


1,50 


1,50 


1.50 


1.50 


1.50 


Monoethyiene giyccl 


93.81 


9Z72 


93.49 


94.81 


92.71 


91.15 
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Example 


1 


2 


3 


4 


5 


6 




pH 


SJ27 


6.01 


8.30 


8.58 


7,99 


7S 


Reserve alicalinity 


9,05 


10-03 


5,94 


7.74 


10.05 


1Z5 



Tab<a 3 
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Giauwars Corroaion T«at in eccordanca with 
ASTM 0 13*4/87 


Example 


" 1 


2 


-3 


4 


SM&T (mg) 


-0.9 


-0.4 


-1.7 


-4 


AJuminium (mg) 


-0.8 


-1.3 


-3.5 
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Corroalon Tost in accordanoA with ASTM O 4340/89 


Exam pie 


1 


2 


3 


4 


5 


Rate of corroaion mg/crn^fwwk 


0.43 


0.08 


0.24 


0.32 


4.00 


pH bofofe 


6.44 


8.2 


8,48 


8.52 


8,07 


pH after 


7:25 


7.15 


7.10 


7,37 


6,96 
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1. An fintffreaze composition easentiaiiy based on glycol and containing an aikaii mataJ nvWybdata or am- 
monium moiybdate and a salt of a first aliphatic add which is a diacid, characterised in that ft also contains 
(a) a sait of an al*caline-earth mortal and (b) a aalt of a second aliphatic add which is a «ec»nd dladd which 
differs fnom the first ore saturated monoacid or a mixture of the second diacid and the saturated monoacid 
20 and in that the composftJon is aubatantiaily free from silicate and nitrite, 

- 2. An antifreeze composition according to Qalm 1 , charactortsod In that the glycol is monoethyiene glyco*, 
monopropy<ene glycol or a monoethyiene glycol ether or e monopropyiena giycoi ether. 

3. An antifreeze composition according to Claim 1 or 2, charadsdsed in that the first aliphatic acid is a satu- 
ratad aliphatic diacid containing from 3 to 12 carbon atoms. 

4. An antifreeze composition according to any one of Oaima 1 to 3. characterised in that the alkali metal 
molybdate is sodium molybdata or potassium molybdata. 

^ S, An antifreeze composition according to any one of Qaima 1 to 4, characterised In that the alkaline-earth 
metal salt is magnesium nitrate, 

6. An antifreeze composition according to any one of Qaims 1 to 5, characterised in that the second diacW 
is an uruaturated diacid, 

35 

7. An antifreeze composition according to any one of Oaims 1 to 6, characterised in that the saturated mono- 
acld contains from 5 to 10 cart)on a toms. 

An antifrseze composition according to any one of Claims 1 to 7, charactensed in that it is subslentialiy 
free from phoapheta. 

An antifreeze comooaltton according to any one of Oatma 1 to 8, characterised in that it contains, as se- 
questering agent for divalent iona. from 50 to 500 ppm of 2-phoaphonobutane-1 ^.4-trlcarboxylk: acid. 

An aqueous heat tjansfer fluid obtained by dilution with water of an antifreeze composition according to 
any one of Ciaimo 1 to 9. 

Use of an aqueous heat tnanafert fluid according to Claim 10 in a heat exchanger circuit or in a cooling 
circurt for redLKrfng corrosion of parts of the circuit comprising aluminium. 
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